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l^PVD^l f^H?iW^Vi, nxhM\ztjiZ>, KmtkMlzMl'fc^mo&W 

zfcftiz, m^m(Dmmxtemtt*iz<yMi:tf£.v%o mftm&yjwtrztm 
io eni>i0^-tt^tT it, mmmRz$mj&m&&T-rz>. 

20 Journal of the Ceramic Society of Japan 102 [2] 200-205 (1994) Izfe, 

zttML, i£ zizz^n^zmM >i?v&7mm&&wzMM7mm*\zm% 
jvn-^mmvxm^izmmv, m^m&m.m-£&z> z. t\z & v ^fjimtv, 



ftffl 2002-175733 >^^A tlftf-XXX Wkl 

#^js^jnrs^tfcio^s«t©J5:c^Bfi:#snfc ito mmmnmm 
j&mmftm*mmi>, zn%m^T^4 >^^<ko ihi©3-t- 

mz^-rzw* ftm$bmt>m<mmm*&^. tut* mtm^m^mm b 1 0 

15 fc56^e>fc@jg»^Ti-^^lRj^*§o fot> #M 2002-175733 SB 

ITOJJI*#SE£ttffl»Ti&*. 

^fe>#H^F 6-175144 ^i«7;WH>y^A^7JWXX^ffl^-5^ 

20 M&lthV^)W>zSVA<D&oizQm.*T^UT\zm!k?Zit&Wh&%^ 

^>0^mm^m^mmt-r^rctb\zu, mmmm&m}tmT*mm'rz»&gtf& 
s. for, mmmik* mx&&zsmmm<Dn&frt>fri£v 

>^MT5ffi«^ibT^>^yx7 hi»^§. b^b, £©#& 
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15 i) 7K»tt-r>^^Mb^, tk^^w^x xit&M&z$7m&mmmtt^t£> 
20 jRjis^-r. 

25 £&-?%&„ 

iii) &tc, MtltOADy^^iOMI^illT^CiiO, 
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lmm^-^umom^i o ox:&Tx&z>t, >i?VMk&m<Dttmffi%i^ 
mtxXik&WfDftMffli&umttfffiuis. m*x\z. -ov^a^xdm: 

j)m&i%-\zm&ztiz>£^z.ibtiz> a ^(D^, — mm— xmmmmo i to 
io vi) m^mom^iim^mzmTtmmmjin^n 5z.l\z&k>. m^n^m^m 

15 ^m^mmm^^m t £^tj mwmmmmj&mm.j&w 0 

m\<DUj&m?t, 7kx\z7k£mmmm£frZtezmm\zmMzi*:z>z\t\z£io 
# e> n^^^ffl ^ § n t \z cfc d > s«±-v©i^;&Mej& £ ^ ^ ff^ig^ 

TKm'&mmm^it^m^wzLmz, ^^nmrn^m^xm 

\zffi&-?z>mfa\z$>% 0 /\utf>^&kmi)m&-rz> i toi^i^i^ 
t)©^^tiTi^„ b^b&^e., *mmn<DUi&m%:m^z>z\h\z&r) , 
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&< i Tom<Dmm&&mmt'?2>&m<Dm\zMmTz>z.ttfT%z>o 

zvmtftmz* immune t>i3.z>tc$>. iftniofc^oMti 

5 <ht>T#3o 

3t 2 ©fclifcttfccfe^TE 2 ©AP^ >&^tP*»tt#«^X©^36J»»«f ft* 

io 5t:~6 o o , CT?afesj:tdw*bVi. HufB^-Mtr-^ia^6 o oti d 

15 ^ t a p y > ^^m 3 &mmxxit^m ©ki lK^if-^fiitoidti 
o ot:^TT*^^ix«is2tcfeife©MBj^mm^ffl^«^o 
3i 2 Rrflg 3 ©m^%«, -r >vvMk&m<Dfrmffli&u.m.}2xxik-tsmt.<D 
ftffimt&WLmi&mmv. -f >i^A<*>©^bia^g£xx-r;f >©mteii 

^Mflf<i:^3fl*cfctJf/*fettAPy>©^WPIi6ffla[<»:^ifi<KLxTViS. £*Uc 
20 ^O^I^tC^S^^^Jl^^©^^=ktK/Sfe«APy>©^W^ 
-teS^O, a»**©A^:y*j&tfc^Xf*K#T^fcV>Hi^-fc I 

mmmnmm&mmm. 
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mQ. W*^2 0~7 0mN/mT^D, *vq>, W2 0mPa- s£T 
10 TT*$>Z>m4 &fc\tm 5 ^fE«©^BJ^«^^ffl^o 

meommt. -i>?i?x.y htt-v®B\zmfc-?z>ztm'v%mm®im<M 

15 IS7. 314, ^5X«IB6^SB^©^^S«_htcm^-r^X@(l)i, 
§ I TOTO^tl^. 

m%<D?5mz&z>t, i&i&m^'mm^mo i Toi^#e.n§. 
^9. $e>^, x=g(2)T#^n^$)i7EMa-r5i@^tr«7x^8 
iz$m<Dmwmmm<DMj$.jj& 0 

mio. ^>vt>K, xx, mm. mmRW\n^f>^^ zn^o^m^ 
&}-izfrftLT^z>mwmmm a 
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5 fiiMffl^O. OlMm~0. 4 j^m"e^O^IS4 2 0 nm~8 2 0 nmO)t 

mi 3. m&mm<DMfem* 0 . OUm~0. 15ftm©tttS4 2 0n 
m~ 8 2 0 nm©ft<2¥^iSj»« 9 2 %~ 9 8 %T& D , tfflB^O^fg^ 
0. 15/xm~0. 2 5 Mm©t#tufE^O¥^j§^^9 0 %~9 7 %T*0> 
10 jtulBBUff ©S'JSft^ 0 . 2 5Mm~0. 4 /zmCD^^tCHufB^OT^M^^ 9 

o %~9 6 %x*&z>mi oxitmi 1 \zmn<Dmwmnm 0 

mi 4. mmmti\&tfio 2 ~io*Q/n^foz>miQ~~>mi3(D^-?nfr\z 

mi 5. -t>>?^a, xx, mm. mmRW\utf>&<£^ mm^mm^ 

15 0. 0Ura~0. 4 /xm©i^tftS4 2 0 nm~8 2 0 nm(D^©^SI 
m&9 0%~9 8%T$§lBMllio 

^i6. mmmmm^i o 2 ~i o 8 q/dt*^»^i 5 ^tB«^Bj*^o 
mi 7. <i>wb>, xx\ M^R^/\oy>^^ mummcomm 

m&0. 0lAtm~0. 1 5 Mm©t^S4 2 0 nm~8 2 0 nmOW^ 
20 jgi^te 92%~98%T$0, mzmm<DW\femtf o . 15m m~ 0 . 25m 
m©£itMfB5fe©TO^«9 0 %~9 7 tuIEMi?CD^{g^ o . 2 

5 Mm~0. 4 Mm©<h#lCjtufB^<D¥^3SjW«9 0 %~9 6 %~?$>Z>mwm 

mi 8. ^TO^M^l 0 2 ~1 0 8 Q/DT&3liil 7 tCfBmcD^B^#«mo 

25 JB*_t£^rrti«\ *mw\z&z>£, m^m^miz ^y)Mmmm^-r^m 
Bmnmzm&TZtttik, &mz, z\(D^m\zmr^mmmmmmj^mm.^m 



9 

n-rzzit&mm-znzo mwmmmfrztz%®w^?->&mj&-rz>\z%tc-D 

-y^Mfc? ^Dfc, -f >2i?x.y btt\Z&r)&&m&K# — >*mf&t% 

&tc. -mz, *w*fc&±i&ft£?zmm&m^Tmifim*mMT%mei\z 
10 m^m<D^mmt)i!)^^<f3i'Dxmm±\zi^-'\zmmm^m^,x^^m^ 

mTzztw-eg* ^<Dm^&n%m<Di%-mm.tvx. pjmmzttvxm 

15 Sfc, *^0^©m^#l«, TK&FM^&a^fctK £ ft ££*£^if 

#e>ft^>o 

j; o , m©^— -asts^ c f#e>ftsi*©i**£ z twx 

20 

^©^ia^tif{Cckoaijs$ft^^irttr--^iaM©ii^i o o'cj^tts^ 

3S^«JK^e»ftS. 

j&*2 0mPa- s^TT^S*^^ -f >^ >>x y b \Z&%> I TOWIIff M 
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star. ^rc^mm^^mmmmm^m±\zm^.'r^z\t^^, m& 

10 ^b^^^^^$^^fctj-emm^^«^pMT#^ 0 

*5£w<Djjmz&^T, ^^\zm^k(Dm^&7t^Mwt^^\z^ m*\z 
\^mxmm^m^mmmnm^mmzmmx^^if^m(DMmm^\zx 

20 

(I) IB^ii«fflM#i 
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*»tt-r >vv A^%tt¥tTx« 2 m^±m^t>^xmmx^^o 
jut. t&<d-~Mi£ (i) •xmznz>it&®*m^z>z.£tfT'%z>o 

10 R n SnX 4 _ n (1) 

£. 

20 TRjgflfe-r >i^fr Aib^ £/n a y > ^^tJTK^tt^x XjkjtM b ^ la 

25 1 0 Ot:J!^T> $£&C8 O'CJ^T, $e>ic#(C6 O^XTX^^UU^M 
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mMM\zTtamhitm\zft%nzK&mftVTtiL&7uy Mifflin?**. £fc 

HiSM©^e^fH^<Z)^fi^^(J I S No: K0129-9 4) 

^cussf ^w^nT^FM i Toit^5i^fe2>. z.mz, -r 

^\zm^x^h^m^m^nr^mz^y^^A-(^>f}m^^nxmit^x 
(Dnmz i Toi«$m<, is$*j;yii$^i^i:^^T^^- 

15 i&O^fc&T&So 

25 tf/i;fcfcL^oy>0E[D£*Kfc^ ^<£> 
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5 XXit&mtVT, fgl!8H!&fcf-#i&&3&*7 5-6 0 0*C@^, #C9 0~5 5 

oxzmm. zzizmzi o o~5 o ox:mm.<Dh(D&m^z>zt-t)W3iV^ 0 m 
iK«fttf-^ffls?&u 00-50 ovmmwwntfy&^tiTkmvkmmxxitei 

itbTH -My^fJWX ((CH3) 2 SnCl 2 ) ^IPtf^nSo 

mi^tf-^M^^8 Ot^Ti^^rMy^^X (mi® 

io mv-zmm : m o st:) ^m^y^K^mm ogi^tf-^ia^: 

*51 8 5*0 t®^t)Wtb<> ££l;ite6 or^T<hte£<h&3— & 

15 -xx-7Kfn#i (^itiK-^iai:D4 St:) t.m\2^yv^^mm cm 
lmm^-zi&Bz-.mi 8 5X2) tvmfr&t)-® mmm : m 1 3 it^fg 

-XX-7Kfn#» (|gl®i&tf-^S:^4 8t:) t^-O^^A^K^ (lit 
l^i*tf-^tU^ :#5J1 6 2t» <h©ll^^1± (^H: *51 1 4*0, mtM 

20 l©^tf-^^:^Jl 8 5t) <h0£a#-^b-tf (S^M : #5 1 2 5*0, ittefl 

-xXHTjcfnti (ii!Riif-^fig:i56 or) tm^r >z??2±=jmm (M 

1 ©i*tf-^ffiS : #5 1 6 2X2) tOl^fet (M^H : #U 1 0 2*C) 

zM&\zb*<Dmm^&i&^£^%-*>nz>o 
m?%m&x%mm±iz^~\zmftm&Mf&?z>z.£ft-c%z> 0 zrvmrn* mm 



x^ v y>? y n — )v* ^;vx-t-;k # u x^- u y n -;i/x^;wx-^;vcd 

^n^co^T^ #U tfx;py;io-;i/it, #u tf-^v K^Xfcbtfy tfx;i/H 

ifi* 3*1, 000-5, 000, ooogg, #i:io, 0 0 0 — 4, ooo, 
OOOiE S5l:#l:2 0, 0 0 0-1, 000, OOOilTftSutW 

mum 



\z&K>&f&znzmwmnm\zmm&m**z.2>rcsb\z. m^mmm^^nx 
m^mmmtvxn, ^nnw<&&<Dit^m*mmxi*z> 0 zw^otmrnt 

^^ffl-r?»c7)/{>w*L^o z.a)^oum^mmmtvx. mmt*m. mix 
torn. *mmM}$mzte. mmmmmmmmm.mmzmnmm^n^>^m 

mznxmm±\z-mt%-\zmmm&Bj$.'tz>z\ttfx%. ^<7^m#£>n& i 
ToioiTO^±t5 <t t hizmmmtf-mfo-tT&o 

9 9fi»%*§^ mz5 0~9 8fi»%@S, $^^#IC7 0-9 7Jt*%*§^ 
^)lltX\ 19 8:1-2:4 9Um. ftlZ 9 8 : 1-8 : liSit^OW 
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n 2 0 3 ) : mit^X (S n0 2 ) (D^)Vit^, 9 9:1-2:9 8*§S, $?£b< 
U9 8 : 2~8 : £ !3£?£b<te9 : immtt£Z>m&\Z, i^SiW/^ 

7K^ttW^K^^#»^^#««, lfi»±#ilC*flTl~8 011% 

io mfim£.i<%<i%~tm-t)mt>n-F. ^t^jm:ommzz.(D-m^\\:^m^ 
<DEzmfim&vB^tztb\zn<bttz> i Tornvmrnmrnr-rzo ym&mmm 
ft^4t&v>}(D^mmtf£ v) iz<!>te^£mm±\zmttmzi%-\zBf&'r & z t^x 

*mwe>mj8.w\z&\,*Tte. mmt/\uyyt<D^m^mitm^mmr^z.t 

^0J«^M(DSW^ISH (#l*.fc£l 0 2 ~1 0 8 Q/D^©IBH) fcW 

^-r^^x^o ^nfc^o, mmmmm, Bm^mmm±m, 

mmm±mm(Dm^mm\zmmx^^mmmmm^n^n^o 

(II) MBJ^W^fifeffl^^ 

TktmmmmtfrzfczmmwzmMisT^&mmT'&Zo nt)^>. *mw<o 
£frzte&mm*\zmmoTuz>mmr>&z, 0 



*f&m<Dmmz&^T. *m&-t>i?v&{£&m* /\ny>&istsfcm&mm 

MM 

©,£n?$?£b^ 0 :7^;kk#© I TOl^-fiMlfctl:7* h'J 

774— m\z<kK>m$&^?—>%Bf&-r zjimzm^x, -i>t?z?x.y bmz& 

>z*?3uy bmw&m^xffimz®w^-->*Mf$,x%z>o 
*%w<Dnj&m\z^rtz>&®m.<Dmm> mwimmmsm^^mm^^ 

«<oaS®*^fr<S«±^a*IKS^-tc^T#^^«'&'b»S. £©<fc 

25 o~i o oti%m $ stents o~ i o o mm%nm 



mnmmf&mmmte, 7Ktmmmmt^^^>mm^m^^m^xh. *%w<d 

m&mz\$, mmmmtvxfo, 2ox:\z&vz>7Mz%rTz>mmmnmm% 
£(±©tii«T^nn 7kt(Dm&m*±mmmft\zTmm:-Tz>z\£\z&Q&} 
-mm*i%z>z\t&T'gz> a 
10 z\<D^otmm^m-r z>^mmm<DmMfemzmfeznr. mxur)vn- 

Z\(D^oU7)Vn-)V%mWkhhXVl, X^7-;k n-^Ptf 

15 KW^K^t^^^lM^ 

-y^;i/T;i/n-;K sec-^Ji/7J^-jK o^_h, 2 0 x:\zte\-f z>7k\z$$ 

)v {2 ox:\z^n^>7K\znT^>mmwfi%^Amm%<Dmm oi^y^Dyji/ 

20 x^mi/x-tMW ifi/>^ij3-M/< v:/ak:;px-7-;k x^i/>^u 

i?i/>^'J^ : ey x^px-^k yifi/>^U3 — / t/^jux- 
xJk yntfl/>^U ;<3Mkx-er;k 7o M v>W n-j^; x 

5p;kx-^;k v:/nif k^u^-Ji^/^^kx-^k vyotfk^u 
25 n-jkE/x^kx-^k hU7 p Ptri/>^U3-;^y^^x-^;i/ 

^un-^x-^-;^ ; x^i/>^U3-;i/^e/^^;ux-7 : -;P7-fe^-h (2 
or^^^^7j<{c^T^^m^«^T$.§^),x^k>^'jn-;^yx 

^;i/X-^;PT-tr-T— h (2 0 £ C^^^^7K(C^-r§j^^^2 3ii%T^ 



KDi^ixrJU^itttn mm^)i, mm^aizji. 

)V ;fh7kh'D77X ^^>(D^ 5&^£x-er;i/#?#tf <bft3» 

(D^oti.mmm^m-r^T)vn-)v^mmmmtvx\t, ;-)\>. x^y 
o~i o om*%gs-e^D> *v^, ^^OTK^^ie^^tio^w* 

teO. 0 3-10 li%ggT^5 1 1 b^o £7c> ^^^{C*5tt^7K 
(Dammit 3 0-10 0«*%fiST&D> ^4»c07K^ttW^if>>^t: 
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te43tts*©^r«w:5 o~i o omm%nm-?&K) .mm^cDfrm&mmmft 
Tik&yKD&mmtzo. i~i o it^igt^s c c j; oif * t ^. 

*5SI8©3W»«|Jji^ffl»attt, £®3B*J&*2 0mN/m~7 OmN/ 
mg^T^5:i«K, $ *>\Zlfcmtfi2 OmP a • s ^TT$^Ct^ 
10 $f*bVi 0 £n£©#t££#K:W-f *b<, »M2 0 

mN/m~5 OmN/mgMO, #0, tt^JG* 1 7mP a • sI^TT&3 
£<ha*«fc9$?3;b<, Sl®35^*«2 OmN/m-4 OmN/mggTSO, ^ 
■3, *6fg#U 5mP a • s KTOSIt^ £KJ; 9$F£ 

15 «fct)j»£l/fclT»5. 
Z. £j)ST*^Z> B 



21 

£fc £ <D<fc 5 fc&ft*^** «k 3 fcfttt#*^ft!KtC Aft 

10 *JK«,M^5^ A^WJfl&ft^© I TOJStUTSfatfflViS^t**-C 
#£. 

din mwmmm<DMfcjjm 

15 ^5. 

mTZ>£o\z7 0 0 tggoMI: i ^ T fef S l^^t#4^ ^ ^ 5 0 £f ffl 
20 ;i/*U^f7A, *Wi^7X©J:3^7X;#'Jx5 1 l/>Tl/7^7-h, 

Sfioj^tttt, ^^Pi^$nT\ fflic^i;T 4 y^;uA (^H) JiTO£> 



&nz.z>j5mhfi}mmz^%.n. mmx%%o mz, y^n-vfe, *tf> 

5 0-6 5 0 t Cgg,^C$f*L<^4 0 0-55 0 < C*§greff 5 £ t^T^^. 

mj&mommmz. mzmfe-znv. mpL^m^xnozit^x^^o *x 
15 ^m^-o-mMmmmo) i Toj«^#e>n§o m^EE«5 x 1 

^ © fro* <=> & % n m ^ * x & tf ^ c t % § o 

< , a# 150-700 x:nm, #ti7o~6 5o *csit $ £ 
t2oo-6oot;gimuWti^ m^ims^^ 3i7cJ?fflm 
25 k£ 19 «Atf3 i o mmmm. n £ v < « 5 #p B i- 6 ^pirns 
t-rs stcmsinp^^o \zm^m&\zteWk(Dm7t-t)^-\-tt\z 
tevmmm^tisfc^. ^rcMTtmmmmm^D \z^m-ei\z\z.m<DW7ztf 

<Dmmx$>mt, +ft\znmmm<Dmmmj)mt>n% 0 
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5 ( i v) mmmmm 

(epma) \z&vmmRz$mm*WLmvrcm&iz. &7zm<Dmmftm*-mT$>z> 

10 ti^^O. 

&Z>o £7c, tufHJ^»iJ^M^ 0 . 0lMm~0. 4/!m©i^l:^lt5$14 
2 0 nm~8 2 0 nm (DjtcD^m&mit. It9 0 %~9 8 %S^T&tU;f J; 
15 <, ^b<«9 2~9 8%g^ $?.l:^b<«9 4~9 8%ggt$5„ 

mmmmmizmmmo . o um-o. 1 5 um<DM&\z#>vz> 
ffmyt<D3ft%mmmz9 2%~9 8%MT$.n^<, ^i<«93%~9 

8%nm. ££K#i;L<te9 4%~9 8 %fl^T&£ 0 ^fe|ffIEMj¥?|iJ^{l^ 
0.15 /im-O. 2 5 Mm©^g-(C43^^>HfjfE7t©^g|jl^«9 0 %~9 7 % 
20 mmT*&m£&<, ^K«9 1%~9 7%gE $e.t:^l<li9 2%- 
9 7%*I^T&£. *fetulSMj»S'J^it^O. 25Mm~0. 4/!m0ttl:H 
fuf2^©¥i^Sj»« 9 0%~9 6%*im?&nfc££<, Jf$t<}i9 1%~9 
6%*§S, ££{C$F£b<te9 2 %~9 6 %HST&So 

25 14 2 0 nm~8 2 0 nmODl6H<7)^©^ii^^^fi7,^^ >iS^ 12 0 nm/ 
m i nTi|iJ^LT#£nfc{ii<W^fiiT&£o 

^hj(d@bj#to^ ^® t&mmm^ 1 o 2 ~i o 8 q/d*i^ # 

f:io 2 ~i o 6 q/dss, o 2 ~i o 4 Q/n^T&££<h/W 
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10 ^Sl^^f^ (J IS No. K0129-9 4) ^^H^4» 

^#MjSftk:»:a«fc5fclnS»'r z\<Dm. i*<7>aJAD Zft-DTc 

^^mf)mz\n\tuniimmmmt<Dm\zumm^c^o z\o^mmtm 
&rc\mmzm<&®imm<DM&m.foh)\'?*®\m?z>o 

(J IS No. K3362) HIIbT, H^©«(BPJ&>£--J£*©lft 
20 ®3S^£^*6£. 

GPC (ge 1 permeatiom chromatography) 1 

mz&viktf)** 
mmmi 

25 0 OmL^CDH^y^XntC^mOv^AHTKfQtll 2. 

Og, -ii^^^^;i/7,X0. 76g, #U \d~)VT)Vn-)\, (mm^ttTm 
3$2 2, 0 0 0) 0. 4 3 g£ffi#UTA*l3o $6iC2 9. 7 4 g©7K^JP^- 
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c:©ffljK**BrR^5X»«±K:^*H^T, 3 0 0 0EIIBT1 5fJ>K, X 

»1 $m<>S^AH7jan»U 6 2. 4*0, -«Mt5>* 

H»J2 

12. 0 g^x.T^b-r>^^AH7Kf0^l9. 6g5fflK 
10 <D&fc&fto 0 

mn&mv-zi&mt, mMywi+^ymm&i 8 5. 2"c, -i&ftv^ 
^;pxX7)u 0 7. 6raD, M^om\t7 7. 6ras. 

lsIfe^^An/!:l 0 OmLt©H^77X3}:,li'f >v?^AH7R*nm 2. 

15 Og, -^k^^^/PXXo. 7 6g> #Uifn;wT;i/3-;i. (a»W^» 

ID8 8, 0 0 0) 0. 6 4 g$MbTAn§. £££28. 1 0 g <D7R£in*. 
TMtS^t 5 ^ 1 1 «fc 0 t S. 3 0% 

20 z(Dmfcw%mmtf7xmu±\z±m,mmm.T. 300 ossti 5fj>ra, x 
*«u ^e>^9 2%^/8%7K^cDM^^x#ffl^i4'T5 o o 1 i$p B iM 

25 tf-^iS^te5 4. 8mi> 0 

»^3(C^^T> ^<hbT, 7K^^T7X1 4. 0 5gW/-iH4. 
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T&tK M*tt3 3mN/mT^§o 

mmm 5 

5 ft^.T#Uxf l/>^Un-;|/ (ii^fl^5 0 0, 0 0 0) 0. 6 4g 
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